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Highlights 
 Natural causes of death represent a significant proportion of cases in 
forensic investigation 
 Knowledge about imaging findings of natural causes of death is 
mandatory 
 PMCT supports investigating fatalities in natural causes of death cases 
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Postmortem radiological imaging of natural causes of death in adults – a 
review 
Radiological findings of natural causes of death in adults in postmortem imaging 
are of enormous value for medicolegal investigation. Postmortem computed 
tomography (PMCT) in particular is increasingly used as a triage tool after 
external inspection and before a full autopsy. 
Forensic pathologists and radiologists commonly deal with a wide variety of 
deaths from natural causes. The most common encountered natural causes of 
death refer to the cardiovascular, central nervous, respiratory, gastrointestinal 
and metabolic system.  
This review provides an overview of the literature on postmortem imaging of the 
major natural causes of death in adults, categorized by organ systems. 
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Postmortem imaging has been a growing topic over the last three decades, and 
the use of forensic radiology has increased worldwide in the field of forensic 
medicine [1-3]. 
Postmortem computed tomography (PMCT) and, to a lesser extent, PMCT 
angiography (PMCTA), postmortem magnetic resonance (PMMR), PMMR 
angiography (PMMRA) and image-guided biopsies are established imaging 
methods in several medicolegal centers worldwide [1, 3-6]. 
Several forensic institutions routinely use PMCT [3], because of its excellence 
in identifying foreign bodies including projectiles, depicting skeletal fractures, 
detecting gas and hemorrhage [7, 8], and it also has its contribution to natural 
causes of death [6, 9]. Due to PMCT’s reduced ability to depict vascular lesions 
and to differentiate soft tissue interfaces, PMCTA, PMMR and PMMRA were 
introduced in subsequent years as an adjunct to autopsy [3, 5, 6, 10, 11]. In 
particular, PMCTA as a complementary tool to whole-body PMCT shows its 
value when natural causes of death are suspected and where unenhanced PMCT 
might not accurately document or identify pathologic alterations [12]. Even 
though not every institution has the possibility, feasibility and equipment for 
PMCTA and PMMR, there are low-cost options for PMCTA by enteroclysis 
pumps or PMCTA kits [13, 14]. 
In our institution, PMCT as a triage tool after external inspection and before full 
autopsy has been established since 2015. In cases of a natural cause of death, 
this tool helps to avoid additional, cost-intensive examination and autopsy [15]. 
฀฀฀฀฀฀฀฀฀
Forensic pathologists deal with homicidal or accidental deaths but in most cases, 
investigate a wide range of deaths from natural causes [16]. In 2015, more than 
40% of all cases who were investigated in our institute were of natural causes, 
which is the majority of cases and therefore worth focusing on in this review. 
The  variety of natural causes of death is large, e.g., cardiac arrest due to 
infarction, central nervous infarction due to bleeding or respiratory failure due to 
infection, to name only a few [6]. 
This review provides an overview of the literature referring to postmortem 
radiological imaging of the most important natural causes of death in adults 




Cardiomegaly is considered a frequent cause of sudden death [17]. There have 
been efforts to perform in situ heart measurements, since their usefulness as 
indicators for heart disease is very well known [18]. Heart weight, as a marker 
of cardiomegaly, can be estimated both on PMCT [19] and PMMR [20] by 
assessing the circumferential area of the left heart ventricle, allowing for 
prediction of the actual heart weight. Further studies have either set new 
thresholds for the cardiothoracic ratio on PMCT [21] or proposed new formulas 
based, among others, on the cardiothoracic ratio on PMCT [22], both intending 
to predict cardiomegaly. Winklhofer et al. concluded that a specificity of 95% in 
diagnosing cardiomegaly can be achieved if the PMCT cardiothoracic ratio 
threshold of 0.57 is set [21]. It is, however, important not to compare 
postmortem imaging heart measurements to normal value tables established by 
autopsy measurements. Normal values referring to postmortem imaging cardiac 
measurements still have to be defined. It was found that cardiac PMMR 
assessment of myocardial wall thickness tends to overestimate the actual 
autopsy measurements [23, 24]. 
฀฀฀฀฀฀฀฀฀
 
Ischemic heart disease 
Although myocardial infarction is the most frequently encountered cause of 
death from the cardiovascular system, it is barely depicted by unenhanced 
PMCT. Indirect signs of possibly existing indicators for sudden cardiac death, 
such as coronary artery calcification, past bypass operation, stents in the 
coronary arteries, or calcified scars of previous myocardial infarctions, are only 
suggestive and not substantial evidence of myocardial infarction. Rare findings 
correlated with cardiac ischemia, such as myocardial bridges [25] or coronary 
artery anatomic anomalies [26], can be revealed by postmortem imaging. 
In contrast, there is strong evidence in the literature that PMMR is the best 
modality for the preautopsy depiction of this pathological entity [27, 28]. 
PMMR not only enables identification of the infarction area but also provides 
evidence for its age. The distinction between acute, subacute and chronic 
infarction can be based on T2-weighted images with central hypointese areas 
with peripheral hyperintense margins, hyperintese, and hypointense areas, 
respectively [28]. Even peracute myocardial infarctions are diagnosable on 
PMMR as hypointense regions, a finding of great importance, as these 
myocardial lesions are not yet macroscopically identifiable [28]. Knowing their 
presence and exact localization before autopsy can lead to targeted histological 
probing during autopsy or with guided biopsy. Actually, the combination of 
PMMR and guided biopsy of the myocardium provides the highest accuracy in 
the preautopsy diagnosis of acute or chronic myocardial ischemia [29]. 
Ischemic heart disease can also be depicted by PMCTA (either whole body or 
targeted) in terms of pathological myocardial enhancement [30, 31]. Severe 
coronary artery stenosis and occlusions are easily identifiable with PMCTA [12, 
32-34] and therefore a valuable tool in cases of sudden cardiac death, even if the 
exact pathomorphological explanation cannot always be provided [34]. Cardiac 
PMMR examinations also provide tools for the assessment of coronary artery 
฀฀฀฀฀฀฀฀฀
patency. Ruder et al. described the presence of chemical shift artefact as an 




The presence of blood in the pericardial sac (hemopericardium) is identifiable 
on unenhanced PMCT. However, the diagnosis of pericardial tamponade is 
primarily clinical. Postmortem signs indicating a fatal hemopericardium and 
thus a pericardial tamponade have been described: target sign, flattening of the 
right ventricular wall and coronary sinus and pulmonary artery compression, 
and, to a lesser extent, hepatic and renal vein distension [36]. Referring to the 
target sign, or armored heart sign, Shiotani et al. described it as the most 
frequently observed PMCT finding in cases of aortic dissection leading to 
hemopericardium [37], and Watanabe et al. proposed it as a sign of a fatal 
pericardial tamponade, since its origin can be explained by a beating 
myocardium [38]. 
Although PMCTA and PMMR are the methods of choice in identifying the 
cause of the hemopericardium [12, 39, 40], unenhanced PMCT can very often 
be suggestive of it, particularly for the differentiation between ruptured 
myocardial infarction and ruptured aortic dissection [41] (Figure 1). 
 
Pulmonary thromboembolism 
Pulmonary thromboembolism is frequently encountered in forensic institutes 
since it is considered a sudden, unexpected death because of the acute onset of 
symptoms. Postmortem formation of clots hinders a definite diagnosis of 
pulmonary thromboembolism on unenhanced PMCT. Centrally located 
hyperdense material in the pulmonary trunk and in the main pulmonary arteries 
raises the suspicion and can be mistaken by inexperienced readers. In a 
minimally invasive manner, PMCTA will reveal contrast medium filling defects 
฀฀฀฀฀฀฀฀฀
in both cases (postmortem clots and thromboembolism), and PMCT-guided 
biopsy will finally lead to the diagnosis [42, 43]. Recently, indirect findings 
have been proposed as indicators of pulmonary thromboembolism. Perivascular 
edema of the lower extremities and a distinct irregular shape of the pulmonary 
trunk and artery content [44] in combination with venous vessel congestion [45] 
are rated as strongly suggestive of pulmonary thromboembolism on unenhanced 
PMCT. PMMR has also been described as an adjunct in the preautopsy 
diagnosis of pulmonary thromboembolism [46, 47], with promising results. 
However, larger studies are still needed for this pathological condition. 
 
Aortic dissection, Aortic aneurysm 
Both pathological entities are well depicted on postmortem imaging. The type 
and localization of an aortic dissection will define the outcome. Classification 
according to the Stanford system is the most widely used, with type A 
describing dissections of the ascending aorta and type B describing dissections 
distal to the left subclavian artery [48]. Dislocated calcification towards the 
aortic lumen, intimomedial flap depiction (without calcification) and the double 
sedimentation sign (uneven sedimentation level between true and false aortic 
lumen) are identifiable on unenhanced PMCT [49] and allow for the diagnosis 
of aortic dissection. Involvement of the coronary arteries (in type A dissections) 
or rupture of the adventitia and blood exsanguination into the pericardial sac, the 
pleural or the abdominal cavity are the most frequently encountered causes of 
death. PMCTA allows for a definitive diagnosis and documentation of this 
pathological finding [12], and PMMR also clearly demonstrates the dissection 
membrane [50]. 
Aortic aneurysms are identified as enlargements of the diameter of the aorta, and 
they can lead to massive blood loss in cases of rupture. PMCT is the method of 
choice for identifying this pathology as the cause of death [51-53], with PMCTA 
฀฀฀฀฀฀฀฀฀
also enabling the exact localization of the rupture site [15]. This is of great 
significance in cases of triage [15] or for optimized planning of the autopsy. 
 
Gastrointestinal system 
Natural causes of death from the gastrointestinal system refer mostly to 
intestinal obstruction and gastrointestinal bleeding; however, they are rather 
rarely encountered in a forensic setting. 
 
Bowel obstruction 
In 80% of all cases, the etiology of bowel obstruction refers to adhesions, 
hernias and malignancies [54]. A case history of abdominal pain, vomiting 
(bilious to feculent), abdominal distension, and fever is highly suspicious for 
this pathological entity [55]. If left without medical care, bowel obstruction will 
lead to intestinal strangulation, ischemia with or without perforation, necrosis 
and finally sepsis [54, 55]. The referred sensitivity and specificity of computed 
tomography in living patients reaches 95% for detecting bowel obstruction, with 
the main findings being dilatation of the proximal part and decompression of the 
distal part of the bowel [54]. 
A special form of bowel obstruction is closed-loop obstruction [54] or volvulus, 
which can practically be found along the gastrointestinal tract; however, it is 
commonly encountered in the sigmoid colon. Specific radiological signs, such as 
the “bird beak” (the transition between distended to narrowed lumen [56]), the 
“coffee bean” (distended closed loop [56]) or the “whirlpool” (twisting of the 
mesenterium with vessels) sign [57], allow for a diagnosis. It is very interesting 
that these signs have also been described in unenhanced PMCT [58-60]. 
 
Gastrointestinal hemorrhage 
Ulcers, esophageal varices, and neoplasms account for the vast majority of 
upper gastrointestinal hemorrhages, whereas hemorrhoids, colitis, diverticular 
฀฀฀฀฀฀฀฀฀
disease, neoplasms and angiodysplastic lesions account for lower 
gastrointestinal bleeding [61]. PMCT is a valuable tool for the diagnosis of 
gastrointestinal bleeding. Hyperdense stomach and/or intestine content, usually 
with clot formation, is the main finding [62-64] (Figure 2). Differentiation of 
blood clots from other hyperdense stomach contents might be challenging in 
some cases. Sudden onset of the hemorrhage or onset over longer time intervals 
seem to have an impact on the postmortem radiological appearance of 
gastrointestinal hemorrhage [65]. PMCTA is the method of choice if exact 
localization of the bleeding source should be identified [63, 66, 67]. 
 
Central nervous system 
Intracranial hemorrhage 
Intracranial hemorrhage remains a cause of significant morbidity and mortality 
[68]. It is an encompassing term characterized by the extravascular 
accumulation of blood within different intracranial spaces. Intracranial 
hemorrhage presents as hyperattenuation in parenchymal, subarachnoid, 
subdural, intraventricular, or epidural locations [69]. The most common causes 
of intracranial hemorrhage are trauma, hemorrhagic stroke, hypertension and 
ruptured aneurysm [70]. Complications include hematoma expansion and 
intraventricular components, increased intracerebral pressure as a result of the 
hemorrhage itself, stroke, and hydrocephalus, which is due to obstruction of 
cerebrospinal fluid or surrounding edema [68]. 
In postmortem imaging of the brain, classic anatomy disappears: there is loss of 
differentiation of gray and white matter, sulci and gyri and unidentifiable 
ventricles. However, discriminating intraparenchymal hemorrhages from 
extraaxial hemorrhages appears to be relevant with regard to the manner of 
death with a focus on further investigation of the case [71]. 
In this review, we present the two most common intracranial hemorrhages, 




Characteristic findings of extraaxial subarachnoid hemorrhage (SAH) are 
increased attenuation along the tentorium cerebelli and in the basal cisterns, 
sylvian fissure, and subarachnoid space on brain CT scans, often combined with 
intraventricular components [72] that are due to trauma or ruptured aneurysms. 
In postmortem imaging, these characteristics are detected frequently, but later 
after conventional autopsy, they cannot be confirmed and thus corrected to 
pseudo-SAH. This sign is often seen in association with brain swelling, hypoxic 
ischemic encephalopathy, global ischemia and venous congestion. In contrast, 
true SAH is more common in cases with asymmetric acute/subacute 
intraventricular and intraparenchymal hemorrhage and a history of 
anticoagulation therapy. Thus, pseudo-SAH is a diagnostic pitfall not only on 
antemortem but also on postmortem CT [73]. Figure 3 and 4 show PMCT 
images of true and pseudo-SAH. 
 
Intraparenchymal hemorrhage 
Intracerebral hemorrhage occurs twice as often as SAH and is equally as fatal. 
Common risk factors include hypertension, cerebral amyloid angiopathy, 
advanced age, antithrombotic therapy, drug abuse and history of cerebrovascular 
disease. Hematoma locations are deep or ganglionic, lobar, cerebellar, and brain 
stem in descending order of frequency [74]. 
Charcot-Bouchard aneurysms, believed to result from lipohyalinosis of small 
arterioles, are often blamed for the rupture of small penetrating blood vessels 
implicated in intracerebral hemorrhage involving the cerebellum, pons, thalamus 
and basal ganglia [68].  
In postmortem radiology, forensic enlightenment is demanding, and according 
to Nolte et al., cocaine abuse is responsible for intracerebral hemorrhage in 
approximately 70% of cases with a mean age of 39 years [75]; thus, 
฀฀฀฀฀฀฀฀฀
toxicological examination in younger deceased with parenchymal hemorrhage 
should be considered. 
On magnetic resonance imaging, the most important sequences in the evaluation 
of hemorrhage are gradient recall echo (GRE) and susceptibility-weighted 
imaging (SWI), whereas SWI is more sensitive than GRE in the detection of 
parenchymal hemorrhage [69]. 
In the first days after death, there is no relevant difference in radiological 
appearance in most findings in ante- or postmortem brains [76]. However, 
Berger et al. demonstrated in 2015 that subdural hematomas became denser and 
shrank postmortem; thus, their appearance changes. This might indicate that 
hematomas may appear more acute than they actually are and makes age 
determination of hemorrhage even more challenging [77]. Therefore, it is 
advantageous to be familiar with pitfalls in the imaging interpretation of 
intracranial hemorrhages for both the living and deceased. Although postmortem 
imaging might have a different radiological appearance than clinical imaging, 
the overall specificity for intra- and extraaxial brain findings without 
putrefaction compared to autopsy was 94% for PMCT and PMMR [76]. 
Tappero et al. even showed the possibility of detecting and localizing 
intracranial hemorrhage in putrefied bodies of at least 5 mm extent. The reason 
was the higher density of blood relative to brain tissue (74.67 Hounsfield Units 
(HU) +/- 5.43 SD, 42.01 HU +/- 3.75 SD, respectively). However, the cause of 
intracranial hemorrhage might remain unclear with putrefaction and hemorrhage 
shifting and relocating over time [71]. 
In general, values greater than 100 HU should correspond to anything else than 
hemorrhage, but overlapping may occur; thus, differentiation might also be 
challenging [69, 73, 77]. In those cases, an additional PMMR might help 
differentiation. Hemorrhage mimickers, for instance, are calcifications that can 
be discriminated by SWI sequence, the philtered-phase sequence [69]. 
฀฀฀฀฀฀฀฀฀
Above mentioned PMMR is a powerful diagnostic tool in diagnosing 
intracranial hemorrhage; it is more sensitive than PMCT in the detection of 
subarachnoid hemorrhagic localizations, whereas no significant difference 
resulted from the detection of epidural and subdural hemorrhagic findings [5, 
78]. Furthermore, detection of intraventricular hemorrhage by PMCT or PMMR 
is superior to autopsy [76]. Extraaxial hemorrhages were visible on both PMMR 
and PMCT in approximately 90% of all cases. Nevertheless, it is important to 
note that thin layers of blood may be invisible on cross-sectional imaging, and 




Infections of the nervous system (CNS) are potentially life-threatening with high 
morbidity and mortality and are caused by pathogens such as bacteria, viruses, 
and fungi. CNS infections primarily involve meninges and parenchymal 
structures in the form of meningitis, encephalitis, and brain abscesses [80]. 
Predisposing factors for infections include usually diabetes mellitus and immune 
deficiency [81]. 
Native CT and MR imaging findings in meningitis are nonspecific and 
encompass subdural effusions, ventricular debris, hydrocephalus and high signal 
changes on diffusion-weighted MR imaging (DWI) and infarcts, for example, 
with MR being superior to CT in the detection of meningeal pathology  [82]. 
Clinical causes of cerebral infections, including meningitis and especially 
tuberculous meningitis with hydrocephalus and bilateral basal ganglia 
infarctions [82, 83], might be visible in postmortem imaging. Cerebral infarcts 
newly discovered in postmortem imaging might also indicate infectious 
systemic diseases such as pneumonia, endocarditis or sepsis [84]. However, in 
routine PMCT it is difficult to make a clear diagnosis of cerebral infection.  
฀฀฀฀฀฀฀฀฀
Further, often focal infection is a brain abscess, it is a rare but potentially lethal 
infection of the brain parenchyma, and Staphylococcus aureus is the most 
commonly responsible pathogen [81]. In PMCT, abscess usually shows a well-
defined, centrally hypodense lesion with a hyperdense ring, surrounding edema 
[85], antemortem even with well-known ring enhancement after contrast 
admission. Brain abscesses often originate from sinusitis, otitis, dental infection, 
cranial trauma with osseous defects and direct migration to the brain 
parenchyma. It is also a known complication of surgically treated intracerebral 
hemorrhage but is rare in cases of non-operated intracerebral hemorrhage. 
Hematogenous spread arises from distant foci (especially pneumonia and 
infectious endocarditis) [81]. Thus, Chatzaraki et al. state that early detection of 
potentially infectious foci enables forensic pathologists to take appropriate 
protective measures and to adapt their approach during autopsy [85]. 
Differential diagnoses of brain abscess are brain tumors and metastasis, which 
PMMR and PMCTA might help to differentiate [85]. Another tool for 
differentiation is currently postmortem MR spectroscopy as an evolving tool. 
Some possibilities of its use have already been reported in postmortem setups 
[86, 87], and further investigations are needed. In clinical use, MR spectroscopy 
is already established and shows lactate peaks in the center of an abscess [81] 
and also Amino acids at 0.9 ppm [88].  
Thurnher and Sundgren recommend differentiating tuberculomas from pyogenic 
brain abscesses by use of MR spectroscopy in the living [82], in addition, 
another distinction can be made between anaerobic and aerobic bacteria, as well 
as parasite and fungicide origin [88, 89].  
 
Respiratory system 
Imaging reporting of the lungs in the postmortem setting is challenging because 
of the normal postmortem findings, e.g., dependent density, unspecific ground 
glass attenuation and consolidation [90]. The postmortem detection of 
฀฀฀฀฀฀฀฀฀
pulmonary pathologies is sometimes limited to the extent of ventilation; thus, 
some studies have investigated the ability to increase the sensitivity of PMCT 
for pulmonary findings by performing data acquisition during pulmonary 
ventilation in some deceased [91, 92]. Ventilation is a proper tool to distinguish 
mal ventilated and consolidated lung areas from normal postmortem findings 
and additional pathologies such as pneumonia or tumors [91, 93]. Equipment 
and pitfalls, including movement artifacts and gastric dilatation, are limitations 
of this method [91]. 
 
Pneumothorax 
Detection of a pneumothorax is obvious in PMCT and is often seen at our 
institute, especially in putrefied bodies. Pneumothorax is defined as the presence 
of free air within the pleural space. It can be spontaneous, traumatic and 
putrefaction-related or iatrogenic. For example, spontaneous pneumothorax has 
been associated with emphysema-like changes and the presence of bullae, more 
often located in the upper lungs. There is evidence that spontaneous 
pneumothorax is associated with smoking and chronic obstructive pulmonary 
disease. Detection of this pathological entity is quite simple in PMCT but not 
easy at autopsy since it requires a special examination procedure and can 
therefore easily be missed [94, 95]. Though mortality rates of pneumothorax 
alone are relatively low [96], in our experience, it is often seen in PMCT 
whether in traumatic cases, decomposed bodies or postinterventional. 
 
Pneumonia 
Pneumonia is one of the most common pathologies in the lung and remains a 
leading cause of hospitalization and the fourth leading cause of death worldwide 
[97] or contributes to severe complications such as sepsis with multiorgan 
failure and death. Risk factors are increased age, comorbidities, immune 
deficiency, alcohol abuse, corticosteroid use, and even genetic factors [98]. 
฀฀฀฀฀฀฀฀฀
A common main differentiation of pneumonias includes community-acquired 
and hospital-acquired pneumonia. Bacterial infection with Streptococcus 
pneumoniae is the most common pathogen, with 25%, causing community-
acquired pneumonia. 
Another important pathogen causing pneumonia is Mycobacterium tuberculosis 
(TB), which latently affects approximately a quarter of the world’s population 
according to World Health Organization [97]. TB is one of the ten leading 
causes of death worldwide [99] and can affect almost any part of the body but is 
mainly an infection of the lungs, producing cavitating lung lesions in the apices 
and upper lobes, well-defined centrilobular nodules, and tree-in-bud signs 
visible on PMCT. An important complication of TB-associated pneumonia is 
lethal hemoptysis [16, 100]. 
Additionally, there are still many other pathogens, such as fungi and viruses, 
which cause pneumonia. Recently, COVID-19 virus pandemic has influenced 
the world and, even though many supportive therapeutics are available [101]. 
The radiographic appearance of pneumonia varies greatly and might be 
challenging postmortem because of density-related changes or additional pleural 
effusion that compresses the pulmonary lower lobe. Lobar consolidation, ground 
glass opacities, interstitial infiltrates or pulmonary abscesses might be detectable 
[98]. Figure 5 shows a case of aspiration pneumonia in the left lower lobe. 
Traill reported in 2010 that common major errors on thoracic imaging are 
missed diagnoses of pneumonia, a common cause of natural causes of death 
[102]. Recently, Gonoi et al. published helpful characteristics to identify 
pneumonia on unenhanced PMCT, e.g., associations with segmental and 
centrilobular opacities in pneumonia [103]. 
PMCT can alert pathologists to possible dangerous communicable infections 
such as tuberculosis and allow them to take adequate protective measures during 
autopsy such as personal protective equipment in a special high-risk autopsy 




Malignancies are one of the most commonly encountered causes of death in 
addition to cardiovascular causes and stroke, and they are still increasing despite 
new improved diagnostics and therapies [97, 105, 106]. 
In this review, we can only give a brief overview of this vast topic. 
The most prevalent cancer is lung cancer, with a low survival time and high 
mortality depending on the subtype. The most important risk factor is smoking 
tobacco in addition to genetic alterations [107, 108]. 
Although sometimes the diagnosis of cancer remains undetected, postmortem 
imaging might reveal malignancy and can correlate with autopsy. 
Metastases are frequently seen, most often in the liver, lungs, bones and brain 
[107], and stay visible postmortem. Bone metastasis originates most commonly 
from breast and prostate cancer as well as lung and thyroid cancer and might be 
osteolytic or osteoblastic. Figure 6 shows bone metastasis originating from 
prostate cancer in an older male deceased after therapy; note the mixed 
radiological appearance of osseous metastasis, which is due previous therapy. 
Any malignant tumor may metastasize to the bone. Bone metastasis from occult 
carcinoma more often causes harm and further pathologies, e.g., pathologic 
fractures and spinal metastasis with cord compression [107]. 
Cancer is one of the most important causes of death in recent times [97, 105, 
106, 109], and it can still stay undetected [110]. A recent work by Vester et al. 
identified that the most common cause of death in an out-of-hospital population 
was cancer (62%), and the causes of death for a few cases were not known by 
their general practitioners [111]. 
Occult carcinomas, frequently originating from the lung, liver, pancreas and 
gastrointestinal tract, often show bone metastasis as the first pathology and 
sometimes can only be detected by extensive clinical investigation or final 
autopsy but often remain unknown [107]. 
฀฀฀฀฀฀฀฀฀
O’Brien et al. reported a case of pulmonary tumor thrombotic microangiopathy, 
which mostly was due to gastric adenocarcinomas but also to breast, pancreas 
and lung cancers that caused rapidly progressive pulmonary hypertension and 
fatal ends. Postmortem imaging revealed previously unknown signet ring cell 
gastric adenocarcinoma with metastasis in lymph nodes and other organs [112]. 
Takahashi et al. described a case dying from asphyxia caused by unknown 
metastatic lung and endobronchial tumors revealed by PMCT [113] and pointed 




Diabetes mellitus is a chronic, metabolic disease defined by increased blood 
glucose with more than 420 million people affected worldwide. It is a major 
cause of nerve damage, blindness, kidney failure, heart attacks, stroke and lower 
limb amputation because of microvascular damage and increases the risk of 
further macrovascular complications [114]. If the forensic pathologist is 
unaware of the medical history at the time of the autopsy, the diagnosis might be 
missed [115]. In such a case, prior PMCT is a very helpful tool to uncover 
several diabetes-associated imaging findings, even though they are not specific 
for the disease [116]. Bilateral mural calcification of the vas deferens (Figure 7) 
is the radiological tell-tale sign for diabetes, with a prevalence of approximately 
10% in diabetic males [117-119]. 
Further PMCT findings associated with diabetes include obese stature, adrenal 
adenomas, decreased liver density, calcified plaques in coronary, renal and 
lower extremity arteries, renal atrophy, left ventricular hypertrophy and urinary 
bladder overdistension [116]. 
In cases where imaging findings from preautopsy PMCT are suggestive for 
diabetes, forensic pathologists can actively search for organ changes related to 
diabetes during autopsy, order biochemical tests to confirm the diagnosis based 
฀฀฀฀฀฀฀฀฀
on glycosylated hemoglobin (HbA1c), assess glucose and lactate levels in the 
cerebrospinal fluid, glucose and acetone in the urine, and glycated hemoglobin 
levels in the blood to diagnose fatal diabetic hypoglycemia or hyperglycemia 
[115]. Diabetic ketoacidosis as a metabolic complication might end lethally if 
untreated. 
Heimer et al. recently described the method of postmortem hydrogen proton MR 
spectroscopy, which is able, noninvasively, to measure pathological metabolite 
concentrations in small volumes in the brain in addition to conventional autopsy 
[86]. 
However, conclusive distinction in daily routine requires biochemical and 
toxicological analysis of blood and urine samples. 
 
Conclusion 
Natural causes of death are the most common causes of death in the field of 
forensic medicine and forensic radiology and constitute a large part of the 
knowledge in this field. Every forensic radiologist or forensic pathologist who 
reports radiological findings in postmortem imaging should be familiar with 
normal anatomy and appearance in both the deceased and living to note 
pathologies that cause natural death. By visualization of postmortem imaging, 
we are able to detect common natural causes of death even without autopsy. 
This enhances PMCT as a triage tool. 
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Figure 1  
a) Unenhanced PMCT of the heart, axial plane (soft tissue window). Note 
the presence of hemopericardium (white arrows) and left hemothorax 
(white arrowheads). An inhomogeneous area of the left free myocardial 
wall (encircled) suggests myocardial rupture as the cause of the 
hemopericardium. 
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b) Unenhanced PMCT of the heart, coronal plane (soft tissue window). 
Hemopericardium (white arrows) caused by type A dissection of the 
ascending aorta. Tear of the aortic intimal layer (white arrowhead). 
 
Figure 2  
PMCT of the upper abdomen, axial plane (soft tissue window). Stomach content 
with hyperdense sedimented structure (encircled), suggestive for blood clots. 





Unenhanced PMCT of the head, axial plane (soft tissue window). Traumatic 
subarachnoid hemorrhage (SAH) (black arrows) with blood in the basal cisterns 




Unenhanced PMCT of the head, axial plane (soft tissue window). Pseudo-SAH 





PMCT of the lung, axial plane (lung window) after aspiration. Consolidation in 
the left posterobasal lower lobe caused by aspiration pneumonia with air-
bronchogram (arrows). Additionally, ground-glass opacities and tree-in bud 
phenomenon in the right lower lobe posterobasal (ellipse) and little pleural 




Unenhanced PMCT of the spine (1a) and osseous pelvis (1b), sagittal and axial 
plane (bone window). 81-year-old deceased with long-time therapy of prostate 
cancer and diffuse bone metastasis consecutively with osteolytic, hypodense 
(asterisks) and osteosclerotic, hyperdense (arrows) component. Margins are 
well-outlined and irregular in both types. Note the more posterior localization of 
bone metastasis in the vertebral body T3-5. Additional atherosclerotic of the 





PMCT of the pelvis, axial plane (soft tissue window). Symmetrical vas deferens 
calcification (arrows) indicating diabetes mellitus. 
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